tionné de crème (2,50 gTGlkg PV et par repas, lot L) associés ou non à de la L -méthionine (2,6 glkg MS) sur la sécrétion hépatique apparente de 
INTRODUCTION
During early lactation, high-producing dairy cows are in a state of negative energy balance, which is associated with a large increase in plasma non-esterified fatty acids (NEFA) mobilized from the body fat stores (Reid etal, 1983) . In these animals, NEFA are mainly taken up by the liver and incorporated into stored triglycerides in the hepatocytes (Kleppe et al, 1988; Pullen et al, 1988; Bauchart, 1993) . These animals are thus susceptible to having a fatty liver because bovine hepatocytes have a limited capacity to export triglyceride-rich lipoproteins such as very low density lipoproteins (VLDL) (Reid et al, 1979a; Herdt et al, 1988; Kleppe et al, 1988; Pullen et al, 1988; Bauchart et al, 1989) . If lipid infiltration of the liver becomes severe, gluconeogenesis (a vital function of the liver) may be compromised (Armentano et al, 1991 predisposing the cows to ketosis (Zammit, 1990; Grummer, 1993) . Under such conditions, high-producing dairy cows may exhibit increased susceptibility to infectious diseases and may manifest reproductive difficulties (Reid etal, 1979b (Reid etal, , 1983 (Pullen et al, 1989) and those of dietary cholesterol in the calf (Leplaix et al, 1992) (Auboiron etal, 1992) and dairy cows during early lactation (Grummer et al, 1989) , stimulated hepatic secretion of VLDL. However, 17(3-estradiol appeared to have distinct effects on the hepatic metabolism in the calves depending on the dose or the mode of administration (Auboiron et al, 1992) . Sulfur-containing amino acids, such as L -methionine or methionine derivates (methionine hydroxy analogs, MHA), have been extensively studied in bovines because they improve milk production and increase the milk fat and protein contents in lactating cows (Chow et al, 1990 ) and goats (Emmanuel and Kennelly, 1984) . As suggested by Moore and Christie (1981) (Yao and Vance, 1988) . However, feeding MHAs to dairy cows during early lactation did not increase the hepatic secretion of triglycerides (Pullen et al, 1989) . This lack of effect might be explained by premature bacterial degradation of MHAs during the passage of the digestive contents in the rumen (Patterson and Kung, 1988 (Auboiron et al, 1994) .
MATERIALS AND METHODS

Animals and diets
The experiments were conducted using 3 groups of 4 preruminant, crossbred Friesian-Holstein male calves. The animals in group 1 were 5 (±2) weeks old (57 ± 19 kg of BW). In group 2, animals were 3 (±0) weeks old (58 ± 6 kg BW) and those in group 3 were 4 (+1) weeks old (68 ± 5 kg BW). The Zilversmit (1969) . The VLDL (density < 1.006 g/ml) were then isolated from the chylomicron-free plasma by ultracentrifugation flotation for 16 h at 40 000 rpm (220 000 g) and 15°C (Bauchart et al, 1989 ).
Chemical analysis
The techniques used for measurements of the concentrations of the different classes of lipids, in both total plasma and lipoprotein fractions, have been described previously (Bauchart etal, 1989 (1990) and using an antiserum to calf apo B (purified from bovine LDL) raised in rabbits (Auboiron et al, 1990 (table V) , and especially in the case of the lipid-supplemented diet as compared to the lipid-restricted diet (P < 0.10). Increase in VLDL apparent secretion was positively correlated with increase in the hepatic apparent secretion of VLDL apo B (0.009 ± 0.030 versus 0.005 ± 0.011 mg/min per kg of BW for diets L and R, respectively). Addition of L -methionine to diets R and B enhanced the net apparent secretion of VLDL by the liver because the negative hepatic balance observed for the control diets became positive in the presence of L -methionine (table V) . On the other hand, the negative and significant (P < 0.10) effects of L -methionine on the hepatic apparent secretion of VLDL was noted with the lipid-supplemented diet (diet LM).
DISCUSSION
In dairy cattle, VLDL secretion by the liver is considered to be low when compared to triglyceride synthesis (Herdt et al, 1988) , which would explain the moderate to severe hepatic lipidosis noted in one-third of periparturient, high-producing cows (Reid and Roberts, 1983) . In humans, VLDL production by the liver and the role of various factors in its regulation have been extensively studied in view of the identification of increase of plasma triglyceride levels as a major risk factor in heart disease (Castelli, 1986) . Studies on hepatocytes in culture or on perfused liver in humans and rodents have indicated that cellular VLDL synthesis may be regulated at several levels, including the biosynthesis of the various lipid and protein constituents of these particles and the assembly and subsequent maturation of nascent VLDL (Yao and Vance, 1988;  Gibbons, 1990;  Vance, 1990) . The level of fat intake appeared to be an important factor controlling the rate of VLDL secretion by both the liver and the intestine. Under fasting conditions, secretion of VLDL by cultured hepatocytes in the rat (Gibbons and Burnham, 1991) and by the intact liver in the preruminant calf (Bauchart et al, 1989 ) was shown to be strongly depressed. Under such dietary conditions, the low secretion of VLDL in the rat concerned all lipid classes of these particles as well as apo B48 (Davis et al, 1985) , whereas apo B100 secretion remained unchanged (Leighton et al, 1990) .
The negative hepatic balance for VLDL determined under fasting conditions in the preruminant calf (Bauchart et al, 1989) , in the dairy cow (Reid et al, 1979a) , or with lipid-restricted or basal diets (diets R and B) in the preruminant calf in our experiment, indicated that rates of VLDL uptake exceeded VLDL secretion rates by the liver in vivo. However, the occurrence of a positive hepatic balance for VLDL in our calves which received a high fat diet (diet L) has been observed previously in cows (Reid et al, 1979a) . Although the differences between lipid-restricted and lipid-enriched diets were significant only at P < 0. (Herdt et al, 1983; Pullen et al, 1989) .
Variations in the rate of VLDL secretion with the level of fat intake were associated with modification in the chemical composition of VLDL particles. The accumulation of cholesterol (mainly as CE) in the VLDL particles in TG-restricted diets confirmed the notion that de novo synthesis of longchain fatty acids and their conversion into VLDL-TG occurs at a low rate in the liver of bovine species and is insufficient to compensate for the low supply of dietary fatty acids by these diets in our experiment.
A decrease in the apo B content (expressed as percentage weight of total VLDL particles) of VLDL particles coupled with an increase in fat intake has been described previously in rat hepatocytes (Patsch et al, 1983) . It was explained on the basis of an increase in particle size resulting from preferential incorporation of triglycerides and by the fact that, as in rat and humans, only one molecule of apo B is present in each VLDL particle (Elovson et al, 1988 ). However, possible regulation of apo B synthesis by dietary fatty acids should not be excluded, although it remains a much debated question ). In the perfused rat liver, oleic acid did not stimulate secretion of apo B (Salam et al, 1988) , whereas it had a positive effect in HepG2 cell cultures (Moberly et al, 1990; Arrol et al, 1991; Dixon and Ginsberg, 1993 (Dixon and Ginsberg, 1993 (Arbeeny et al, 1992 (Kleppe et al, 1988; Armentano et al, 1991) . From studies in HepG2 cells (Pullinger et al. 1989 ), nutritional and hormonal regulations of hepatic apo B secretion did not seem to be modulated at transcription but rather at the translation or posttranslation levels.
Enhancement by L -methionine of apparent VLDL secretion by the liver with diets R and B was not significant mainly because of a large between-animal variability. However, stimulating effects of L -methionine were observed for most of the animals in both groups. It seemed to indicate that this sulfur-containing amino acid is a limiting factor in hepatic TG secretion in bovine species, as has been proposed by Moore and Christie (1981) . It is unclear whether this amino acid acts in the calf as a precursor for both lecithin and apo B synthesis (Moore and Christie, 1981 ) . Similar stimulation of apparent VLDL secretion by the liver was observed in the early lactation in the dairy cow when infused with a mixture of L -methionine and L -lysine into the mesenteric vein . The lack of effect of L -methionine in association with our lipid-enriched diet (diet LM) was unexpected. This might result from an insufficient dose of L -methionine as compared to the high level of fat intake or from a possible competition between liver and intestine for Lmethionine uptake. Indeed, recent studies of chylomicron metabolism in methionine-supplemented diet in the preruminant calf (Auboiron et al, 1994) show that L -methionine leads to a marked increase in plasma levels of chylomicrons in peripheral blood, indicating possible stimulation of the secretion of this TG-rich lipoprotein by the intestine.
